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(57) Abstract 

A bicycle is disclosed which can be powered either by the pedals, through a front chain-wheel (10), a primary chain (12) 
and a rear derailleur sprocket block (1 1) or by an electric motor (13) through a motorised chain-wheel (14), a secondary chain (15) 
and an auxiliary sprocket (21). A derailleur chain thrower (16) is provided to throw the chain (12) from one sprocket to another in 
the usual way. The auxiliary sprocket (21) and the sprocket block (1 1) are mounted on the hub (23) of the bicycle's rear wheel on 
independent one-way clutch, ratchet or free-wheeling mechanisms (37, 40). In this way the primary (12) and secondary (15) chain 
may effectively operate independently of one another. The bicycle power attachment may be fitted to existing and production bi- 
cycles with a minimum of modification. 
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Description 
Auxiliary Power Attachment for Pedal Cycles 



Technical Field 

This invention relates to a pedal cycle having an auxiliary power 
attachment and also to the transmission system for such a cycle. 

Background Art 

Many attempts have in the past been made to provide pedal cycles, in 
particular bicycles, with auxiliary power attachments. These attempts 
fall largely into two categories: power attachments which are intended 
to be fitted to any type of pedal cycle and which deliver motive power 
to the drive wheel of the cycle through a friction drive acting on the 
cycle tyre; and purpose-built cycles in which auxiliary motive power is 
commonly delivered through an auxiliary sprocket and chain drive. An 
example of a power attachment which belongs to the first of the above 
categories is disclosed in US patent No. 3 961 678. This document 
describes an auxiliary power attachment which possesses a drive 
roller, the roller being brought into fractional contact with the 
circumferences of the cycle's tyre when auxiliary power is applied. 

This type of power attachment has a number of disadvantages. The 
first is that the bicycle tyre and or the drive roller will tend to wear, 
this wear reduces the normal force with which the drive roller is 
pressed against the cycle tyre which in turn reduces the fractional 
force which the drive roller is capable of exerting on the cycle tyre. 
Slippage between the drive roller and the cycle tyre may occur, 
necessitating continual re-adjustment of the drive mechanism to take the 
wear of the roller and tyre into account. Wear of the cycle's tyre through 
qontact with the ground will have a similar effect. 

A second disadvantage which this type of power attachment possesses 
is that the transmission from drive roller to cycle tyre is relative 
inefficient. Because the drive roller is pressed against the cycle tyre in 
order to achieve sufficient fractional contact, the portion of the tyre in 
contact with the roller is to some degree compressed. As the tyre 
rotates, energy is dissipated in the continual compression of successive 
portion of the tyre and this creates a drag comparable in magnitude 
with the drag occasioned by contact of the tyre with the ground. 
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The types of purpose-built powered pedal cycles which have hitherto 
been proposed are exemplified by US patents nos. 4410 060 and 
4 541 500. The first of these documents illustrates a bicycle which 
possesses a standard sprocket and chain drive from the pedals to the rear 
wheel on the right hand side of the cycle. A battery operated electric 
motor is provided which, through reduction gearing, also drives the rear 
wheel. The last gear in the reduction gearing chain is attached to the left 
hand side of the rear wheel hub. Because the drive mechanism of this 
bicycle are attached to opposite sides of the rear wheel hub, the bicycle 
requires a purpose-built rear wheel and also reduction gearing chain. 

The second of the above mentioned US Patents relating to the purpose- 
built cycles, US patent No. 4 541 500, discloses a bicycle in which 
motive power from the pedals and from an auxiliary electromotor is 
delivered to the same side of the rear wheel (the right hand side) to the 
rear wheel boss. Two transmission systems are disclosed in this patent: 
one uses a single chain which meshes both with the pedal-driven front 
chain-wheel and with a pinion which is driven by the electromotor; the 
other uses two chains, one meshing with the front chain wheel and the 
other with me electromotor pinion. In both cases however, the chain 
wheels are mounted on the rear wheel boss and made as one unit There 
is also a multistage compact planetary gear provided on the rear wheel 
boss, having four to five stages on which pedal drive and electro drive 
operate simultaneously. Description in claim one of this document starts 
from pedal drive "including a first chain plate" then names the chain 
"which engages a chain" and then arrives at "that in turn engages and 
drives said rear wheel boss". In the same fashion description of the 
electrodrive starts from the electromotor, moves to "second chain plate 
which in turn drives sai d chain " and finally "which engages and drives 
said rear wheel boss" Thus it is clear that the "free-wheeling" which is 
provided in first and second "chain plate" are those at the front chain 
drive (fig. 2 ref. 12 of that document) and pinion (ref 16 of same fig.) and 
not at rear wheel boss. This bicycle therefore requires a purpose-built 
front chain-wheel in addition to purpose-built rear boss, gearbox and 
motor reduction gearing etc. 

US Patent no. 4 280 581 also discloses a bicycle in which two drives are 
transmitted by a single chain to the rear wheel of a bicycle. Again, two 
intermediate free-wheel mechanisms are provided, at the point at which 
primary and auxiliary power are applied to the chain. 
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UK patent no. 1 074 43 1 discloses a bicycle which includes a Sturmey- 
Archer type gear box hub. The gear box hub is provided with an 
extended threaded input drive sleeve on which sprockets are fixed. The 
sleeve in this invention is a part of the internal gear box and not of the 
body of the hub The sprockets are provided with independent free- 
wheeling mechanisms which can overrun in the same sense. Again, 
however this bicycle requires a purpose-built rear wheel (with a hub gear 
box), with an extended input sleeve to take the two free-wheeling. 

Disclosure of the invention 

The object of the present invention is to provide a transmission 
system for a pedal cycle which will allow the simultaneous or 
independent use of pedal power and auxiliary power, while requiring 
modification only of the rear sprocket arrangement of a standard pedal 
cycle. 

Accordingly, this invention provides a transmission system for attachment 
to the right hand side of a pedal cycle's drive wheel hub, the transmission 
system comprising a primary sprocket as any known conventional kind 
provided in bicycles with multiple gear including a derailleur system and 
an auxiliary sprocket, pulley or other driven wheel having a one-way 
clutch or ratchet mechanism including an internally threaded part which is 
adapted to be threaded onto complementary thread on the existing wheel 
hub and means for attaching the primary sprocket, to die said auxiliary 
sprocket, pulley or other driven wheel to form a transmission assembly, 
being adapted to be threaded on to the complementary thread to allow 
independent overrunning of the first and second mechanisms in the same 
sense. 

The primary sprocket will normally be driven through a primary chain 
and a chain-wheel by the pedals, the auxiliary sprocket, pulley or other 
driven wheel will similarly be driven through a secondary chain, belt or 
other driving mechanism by the auxiliary power attachment, for example 
an electric motor. Both the primary sprocket and the auxiliary 
sprocket, pulley or other driven wheel are attached to the same side of 
the wheel hub, the transmission system may be used with a standard 
cycle wheel that is adapted to take a drive only on its right hand side. 
Furthermore, since two mechanism are able to operate independent from 
one another, there is no requirement for the auxiliary power attachment 
or the pedal driven chain- wheel to be provided with an additional free- 
wheeling mechanism. The standard way in which transmission sprockets 
are attached to the cycle hub is by means of complementary threads of 
the hub which is an integral part of the hub casing. 
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and configurations at Hie same right hand side of the rear fork. 

The invention also provides a pedal cycle having mounted thereon a 
transmission system and/or an auxiliary power attachment according to 
the invention. 

It is preferred that the motor, chain, belt or other driving mechanism and 
auxiliary sprocket, pulley or other driven wheel to be mounted in line. 
Other variations are also possible, as displayed on figure 4. 

The motor includes an internal clutch (not shown) and a detachable 
NiCad or similar modern type battery . For convenience of control, the 
cycle include a manual control to regulate the motor, the manual control 
preferably being attached to the cycle's handlebars. 



Description nf Drawings 

figure lis a side view of a bicycle including an auxiliary power 

attachment according to the invention; 
20 figure 2 is apart sectional rear view of the rear wheel of a bicycle 

together with an auxiliary power attachment according to the invention; 

figure 3 is an exploded sectional view of the auxiliary power 
attachment illustrated in figure 2; . , - i „„, 

figure 4 is an alternative exploded sectional view of the auxiliary 

25 power attachment. 

Figure 1 illustrates a bicycle which may be powered either by the rider 
through a front chain-wheel (10), a primary chain (12) and a rear primary 
sprocket (1 1) or by an electric motor (1 3) through a motonsed chain-wheel 
30 (14), a secondary chain (15) and an auxiliary sprocket (not shown). 

The primary chain (12) passes through a rear derailleur chain thrower (16) 
bv means of which it may be thrown between adjacent sprockets of a 
derailleur sprocket block (1 1) in the usual way. A front chain thrower is 
also provided, but is not illustrated in the figure. 

The electric motor (13) is attached to the bicycle frame (17) by fixing 
arms (18) to the bicycle frame (17). It is preferred that the fixmg 
arnis(18)beprovidedwimapluralityofapre-drilledholesorslots 

which enable their attachment to a variety of different frame sizes and 
40 configurations. The motor (13) is bolted to the fixing arms (18) by a pair 

MelStric^switch (20) is attached to the bicycle's left handlebar allowing 
the rider to command the electric motor (13). A secondary safety switch, 
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to cut off the motor (13) when brakes are applied, al so provided . 

Reure 2 illustrates in more detail the way in which the electric motor(13) 
Spkd to the bicycle's rear wheel (22). As can be seen, the motonsed 
claTwneel (14) is Toupled to an auxiliary sprocket (21) mounted on the 
reached hub (23). The coupling is effectedby the secondary chain ,(15) 
ZvZv chain from the front chain-wheel is not 
wim one of the five sprockets on the rear sprocket block (1 1). Hie sprocket 
block (1 1) and the auxiliary sprocket (21) are mounted on the rear 
wheel hub one directly and the other indirectly(23) each with to own 

The electric motor (13) consists of a housing (24) having a lid (25) 

closed, the motor is protected from external weather contons-The hd 
may be opened to allow the insertion of a NiCad or similar battery 
(26) which when so inserted again closes the housing (24) to 
external weather conditions, the battery (26) is retamed in place by means 
of a spring clip (27). 

As can more clearly be seen from figure 3 the shaft (28) of the electric 
mouTaS) drives a lower shaft portion (29) whichis mounted m a lower 
houSiK Portion (30) by means of bearing racers (31). This lowershaft 
53 W carries \ bevel gear (32) at its lower end 
Londbevelgear(33)perpendi^ 

is attached to a spindle which also carries the motonsed chain-wheel (14). 

baring racers (34). The motor sprocket (14) is positioned in line with the 
auxiliary sprocket (21) on the bicycles rear hub (23). 

Figure 3 also illustrates the attachment of the auxiliary sprocket (21) and 
snrocket block (1 1) to the bicycle's rear hub (23). In accordance > with 
Sda^pSe, me bicycles rear hub (23)is provided with a threaded 
e^nfn(?5yrh auxiliary sprocket (21) is provided wim a complementary 
toal^ad(36). TheTuxiliary sprocket (21) may therefore be . threaded 
She bub (35) and when this is done, aporrion of the ^emal fead 
(£) remLs exposed. The auxiliary sprocket (21) is provided with 
a clutch mechanism (37). 

Once the auxiliary sprocket (21) is attached to the hub (35), a short 
SeadstiS^ 

S^mternal thread (36). To lock this tube in position and also to 
P^dfa^r between the auxiliary sprocket (21) andthe sprocket 
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block (21) and the sprocket block (11), a threaded washer or ring (39) is 
screwed on Hie threaded tube (38) and tightly abutted against the auxiliary 
sprocket (21). Subsequently, the sprocket block (1 1), which has its own 
internal free-wheeling mechanism (40), is threaded onto the steel tube 
5 (38). 

According to the invention, both the auxiliary sprocket (21) and the 
sprocket block (1 l)are mounted directly and indirectly on the hub of the 
bicycle's rear wheel having their own independent mechanism(37, 40). 
10 Thus the rear wheel 

hub (23) may overrun in the forward sense with respect to either or both of 
the auxiliary sprocket (21) and the primary sprocket block (1 1). The 
primary (12) and secondary (15) chains therefore effectively operate 
independently of one another. 

15 

If it is envisaged that the motor will be used in some but not all journeys, 
the entire motor, rather than merely the battery (26), may be made 
detachable from the fixing arms (18). Either the lower housing portion 
(30) is left in place, together with the secondary chain (15) or the 
20 secondary chain (15) may be split and removed, allowing removal of the 
lower housing portion (30). 

It will of course be understood that the above description has been given 
purely by way of example and that modification of detail may be made 
2 5 without departing from the space of the invention. For example, the 
auxiliary sprocket and the threaded tube may be manufactured as an 
integral unit, similarly such a unit may also include the primary sprocket. 
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1 A transmission system for attachment to one side of a pedal 
cycle's drive wheel hub, The transmission system comprising a^pnmary 
sprocket block, having a free-wheeling mechanism, a sprocket block in 
similar to the said primary block be detached from the complementary 
threads of the rear wheel hub if existed, an auxiliary sprocket, pulley or 
other driven wheel having a one-way clutch mechanismincludmg an 
internally mreaded part is adapted to be threaded on to the complementary 
threads of the wheel hub, andmeansfor attaching the internally threaded 
part of the said primary sprocket or similar to the auxiliary sprocket, 
pulley or other driven wheel on the said one side of the wheel hub to 
form a transmission assembly, the transmission assembly allowing 
independent overrunning of the first and second sprockets in the same 



is 2. A transmission system according to claim 1 in which the primary 
sprocket is a sprocket of a derailleur sprocket block. 

3 A transmission system according to claim 1 or claim 2 in which the 
internally threadedpart of the said one sprocket, pulley or other driven 
20 wheel is adapted to be threaded onto the complementary thread so as to 
leave a portion of the internal thread exposed, and which comprises means 
for attaching the said other sprocket, pulley or other driven wheel to the 
exposed portion of the internally threaded part of the said one sprocket, 
pulley or other driven wheel. 

25 4 A transmission system according to claim 1 or claim 3 in which the 
means for attaching the said other sprocket includes an extemaUy threaded 
tube which is adapted to be threaded into the exposed portion of the 
internal thread of the auxiliary sprocket, pulley or other driven wheel and 

30 onto which the primary sprocket may be threaded. 

5 A transmission system according to claim 1 claim 3 and claim 4, 
wherein auxiliary sprocket and threaded tube are made as one. 

356 A transmission system according to preceding claims including a 
threaded washer or threadedring which is adapted to .be threaded onto the 
tube between the auxiliary sprocket, pulley or other driven wheel and the 
primary sprocket. 

40 7. A transmission system as claimed in preceding claims wherein 
all parts are pre-assembled as one. 
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8 An auxiliary power attachment for a pedal cycle composing a motor, 
including an internal clutch, a transmission system according to any 
preceding claim, a chain, belt or other driving mechanism to couple the 
motor to the auxiliary sprocket, pulley or other driven wheel of the 

5 transmission system and means for mounting the motor on the pedal 
cycle. 

9 An auxiliary power attachment according to claim 8 in which the 
means for mounting the motor comprises at least one fixing arm adapted to 

io be fixed to a plurality of cycle frame sizes and configurations. 

10. A pedal cycle having mounted thereon a transmission system 
according to any one of claims 1-7. 

15 11. A pedal cycle having mounted thereon an auxiliary power 
attachment according to claim 8 or to claim 9. 

12 A cycle according to claim 1 1 in which the motor, chain, belt or 
other driving mechanism and auxiliary sprocket, pulley or other driven 

20 wheel are mounted in line at me said side of the wheel. 

13 A cycle according to claim 1 1 or claim 12 in which the motor is an 
electric motor including a detachable NiCad or similar modern battery. 

25 14 A cycle according to any one of claims 1 1-13 including a remote 
manual switch commanding the motor, attached to the handlebars of the 
cycle. 

15. Atransmission system for a pedal cycle substantially as described 
3 o herein with reference to the accompanying drawings. 

16 An aiixiliary power attachment for a pedal cycle substantially as 
described herein with reference to the accompanying drawings. 

35 17. A bicycle substantially as described herein with reference to the 
accompanying drawings. 
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